FRESHWATER ACUTE
TOXI C TY TEST PROCEDURE AND PROTOCOL

| . GENERAL REQUI REMENTS

The permttee shall conduct acceptable acute toxicity tests in
accordance with the appropriate test protocols described bel ow

1 Daphni d (Ceri odaphni a dubia) definitive 48 hour test.

! Fat head M nnow (Pinephal es pronel as) definitive 48 hour
test.

Acute toxicity test data shall be reported as outlined in Section
VI,

1. METHODS

Met hods shoul d foll ow those recormmended by EPA in: Wber, C 1.
et al. Methods for Measuring the Acute Toxicity of Effluents to
Freshwater and Marine Organi sns, Fourth Edition. Environnental
Monitoring Systens Laboratory, U S. Environnmental Protection
Agency, Cincinnati, OH  August 1993, EPA/ 600/ 4-90/027F

Any exceptions are stated herein.

I11. SAVPLE COLLECTI ON

A di scharge sanple shall be collected. Aliquots shall be split
fromthe sanple, containerized and preserved (as per 40 CFR
Part 136) for chem cal and physical anal yses required. The
remai ni ng sanpl e shall be nmeasured for total residual chlorine
and dechlorinated (if detected) in the |aboratory using sodi um
thiosul fate for subsequent toxicity testing. (Note that EPA
approved test nethods require that sanples collected for netals
anal yses be preserved imediately after collection.) Gab
sanpl es nust be used for pH, tenperature, and total residua
chlorine (as per 40 CFR Part 122.21).

Standard Methods for the Exam nation of Water and WAst ewater
descri bes dechlorination of sanples (APHA, 1992). Dechlorination
can be achieved using a ratio of 6.7 ng/L anhydrous sodi um
thiosulfate to reduce 1.0 ng/L chlorine. A thiosulfate contro
(maxi mum amount of thiosulfate in lab control or receiving water)
shoul d al so be run
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Al'l sanples held overnight shall be refrigerated at 4°C
V. DI LUTI ON WATER

A grab sanple of dilution water used for acute toxicity testing
shall be collected fromthe receiving water at a point upstream
of the discharge free fromtoxicity or other sources of

contam nation. Avoid collecting near areas of obvious road or
agricultural runoff, stormsewers or other point source

di scharges. An additional control (0% effluent) of a standard

| aboratory water of known quality shall also be tested.

If the receiving water diluent is found to be, or suspected to be
toxic or unreliable, an alternate standard dilution water of
known quality with a hardness, pH, conductivity, alkalinity,
organi c carbon, and total suspended solids simlar to that of the
recei ving water nmay be substituted AFTER RECEI VI NG WRI TTEN
APPROVAL FROM THE PERM T | SSU NG AGENCY(S). Witten requests for
use of an alternate dilution water should be nmailed with
supporting docunentation to the foll ow ng address:

Di rector

O fice of Ecosystem Protection

U.S. Environnental Protection Agency-New Engl and
JFK Federal Buil di ng (CAA)

Boston, MA 02203

It may prove beneficial to have the proposed dilution water
source screened for suitability prior to toxicity testing. EPA
strongly urges that screening be done prior to set up of a ful
definitive toxicity test any time there is question about the
dilution water's ability to support acceptabl e performance as
outlined in the '"test acceptability' section of the protocol.

V. TEST CONDI TI ONS

The follow ng tables sunmari ze the accepted daphnid and fat head
m nnow toxicity test conditions and test acceptability criteria:

EPA NEW ENGLAND RECOVMENDED EFFLUENT TOXI CI TY TEST CONDI TI ONS FOR
THE DAPHNI D, CERI ODAPHNI A DUBI A 48 HOUR ACUTE TESTS!

1. Test type Static, non-renewal

2. Tenperature (°C) 20 + 1° Cor 25 + 1°C
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10.

11.

12.

13.

14.

(Decenber

Light quality

Phot operi od
Test chanber size

Test solution vol une

Age of test organisnms
No. daphni ds per test chanber
No. of replicate test chanbers

per treatnment

Total no. daphnids per test
concentration

Feedi ng regi ne

Aeration

Dilution water?

Dilution factor

1995) 3

Anbi ent | aboratory
illum nation
16 hour light, 8 hour dark

M ni mrum 30

M ni mum 25 i

1- 24 hours (neonates)
5

4

20

Feed YCT and Sel enastrumwhile
hol di ng organi snms prior to
initiating test as per manual .

None

Recei ving water, other surface
wat er, synthetic soft water

adj usted to the hardness and
al kalinity of the receiving
wat er (prepared using either
MIlipore MI1i-Q or

equi val ent dei oni zed water and
reagent grade chem cals
according to EPA acute
toxicity test manual) or

dei oni zed water conbined with
m neral water to appropriate
har dness.

> 0.5



15. Nunber of dilutions? 5 plus a control. An
additional dilution at the
permtted effl uent
concentration (% effluent) is
required if it is not included
in the dilution series.

16. Effect nmeasured Mortality-no novenent of body
or appendages on gentle
pr oddi ng

17. Test acceptability 90% or greater survival of
test organisnms in contro
sol ution

18. Sanpling requirenents For on-site tests, sanples
nmust be used within 24 hours
of the tinme that they are
removed fromthe sanpling
device. For off-site tests,
sanpl es nust first be used
within 36 hours of collection.

19. Sanple volunme required Mnimum1 liter

Foot not es:

1. Adapted from EPA/ 600/ 4-90/027F

2. Standard prepared dilution water nust have hardness
requirenents to generally reflect the characteristics of the
receiving water.

3. Wien receiving water is used for dilution, an additional
control made up of standard |aboratory dilution water (0%
effluent) is required.
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EPA NEW ENGLAND RECOVMENDED TEST CONDI TI ONS FOR THE FATHEAD
M NNOW ( Pl MEPHALES PROMELAS) 48 HOUR ACUTE TEST!

1. Test Type

2. Tenperature (°C):

3. Light

qual i ty:

4. Phot operi od:

5. Size of test vessels:

6. Volunme of test solution:

7. Age of
8. No. of
9. No. of

fish:

fish per chanmber

replicate test vessels

per treatnment

10. Tot al

no. organi sns per

concentration:

11. Feedi ng regine:

12. Aeration:
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Static, non-renewal
20 + 1 ° Cor 25 + 1°C

Anmbi ent | aboratory
illum nation

16 hr light, 8 hr dark
250 nL m ni mum
M ni mum 200 ni/replicate

1- 14 days old and age within
24 hrs of the others

10 (not to exceed | oading
[imts)

4

40

Li ght feedi ng using
concentrated brine shrinp
nauplii while holding prior to
initiating the test as per
manual

None, unl ess di ssol ved oxygen
(D.O) concentration falls
below 4.0 ng/L, at which tine
gentl e single bubble aeration
shoul d be started at a rate of
| ess than 100 bubbl es/ m n.
(Routine D.O check is
reconmended. )



13.

14.

15.

16.

17.

18.

19. Sanpl e vol une required

dilution water:?2

Dilution factor

Number of dil utions3

Ef fect neasured

Test acceptability

Sanpling requirenents

Recei ving water, other surface
wat er, synthetic soft water
adj usted to the hardness and
al kalinity of the receiving
wat er (prepared using either
MIlipore MI1i-Q or

equi val ent dei oni zed and
reagent grade chem cals
according to EPA acute
toxicity test manual) or

dei oni zed water conbined with
m neral water to appropriate
har dness.

> 0.5

5 plus a control. An
additional dilution at the
permtted effl uent
concentration (% effluent) is
required if it is not included
in the dilution series.

Mortality-no novenent on
gentl e prodding

90% or greater survival of
test organisnms in contro
sol ution

For on-site tests, sanples
must be used within 24 hours
of the tinme that they are
removed fromthe sanpling
device. For off-site tests,
sanples are used within 36
hours of collection.

Mnimum2 liters

Foot not es:

1
2.

Adapt ed from EPA- 600/ 4- 90/ 027F.
Standard dilution water

nmust have hardness requirenments to

generally reflect characteristics of the receiving water.
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3. Wen receiving water is used for dilution, an additional
control made up of standard |aboratory dilution water (0%
effluent) is required.

VI. CHEM CAL ANALYSI S

At the beginning of a static acute toxicity test, pH
conductivity, total residual chlorine, and tenperature nust be
measured in the highest effluent concentration and the dilution
water. Dissol ved oxygen, pH and tenperature are al so neasured at
24 and 48 hour intervals. It is also recommended that total

al kalinity and total hardness be neasured in the control and

hi ghest effluent concentration at the beginning of the test.

The followi ng chem cal anal yses shall be perforned for each
sanpling event:

M ni mum

Quanti -

fication
Par anet er Ef fl uent Diluent Level (ng/L)
Har dness™ X X 0.5
Al kalinity X X 2.0
pH X X .-
Speci fi ¢ Conduct ance X X ---
Total Solids and Suspended Sol i ds X X ---
Ammoni a X X 0.1
Total Organi c Carbon X X 0.5
Total Residual Chlorine (TRC) ™ X X 0. 05
Di ssol ved Oxygen X X 1.0
Total Metals
Cd X 0. 001
Cr X 0. 005
Pb X X 0. 005
Cu X X 0. 0025
Zn X X 0. 0025
Ni X X 0. 004
Al X X 0.02
My, Ca X X 0.05

Superscripts:

"1 Met hod 2340 B (hardness by cal cul ation) from APHA (1992)
St andard Met hods for the Exam nation of Water and
Wastewater. 18th Edition.
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VII.

Total Residual Chlorine

Either of the follow ng nethods the 18th Edition of the APHA
Standard Methods for the Exam nation of Water and WAst ewater
must be used for these anal yses.

- Met hod 4500-CL E Low Level Amperonetric Titration Method
(the preferred nethod); or

- Met hod 4500-CL G DPD Col orinetric Method

or use USEPA Manual of Methods Analysis of Water and \Wastes,
Met hod 330. 5

TOXI CI TY TEST DATA ANALYSI S

LC50 Median Lethal Concentration (Determ ned at 48 Hours)

Met hods of Esti mati on:

TProbit Method

I Spear man- Kar ber

ITri mmed Spear man- Kar ber
1G aphi cal

See the flow chart in Figure 6 on p. 77 of EPA 600/4-90/027F for
appropriate nethod to use on a given data set.

No (bserved Acute Effect Level (NQAEL)

See the flow chart in Figure 13 on p. 94 of EPA 600/ 4-90/027F

VIIT.

TOXI G TY TEST REPORTI NG

A report of the results will include the foll ow ng:

Description of sanple collection procedures, site
descri ption;

Names of individuals collecting and transporting sanpl es,
times and dates of sanple collection and anal ysis on chai n-
of - cust ody; and

Ceneral description of tests: age of test organisns,

origin, dates and results of standard toxicant tests; |ight
and tenperature regine; other information on test conditions
if different than procedures recommended. Reference

toxi cant test data should be incl uded.
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Al l chem cal / physical data generated. (Include m nimm
detection | evels and m ni num quantification |evels.)

Raw data and bench sheets.

Provi de a description of dechlorination procedures (as

appl i cabl e).

1 Any ot her observations or test conditions affecting test
out cone.
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